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Although there is a common perception that these disorders should affect the dominant hand more often, clinical experience suggests that this is not always the case; it is not seen as unusual for these conditions to present in the nondominant hand. The frequency with which these disorders present as it relates to hand dominance is not well documented. 3 Furthermore, one may suspect that the presence of one of these disorders in the dominant hand would result in greater disability than if it were to affect the nondominant hand. However, the effect of hand dominance on function in the presence of one of these disorders is also not well known.
2.3
The purpose of the current study was to assess how frequently patients with unilateral disease symptoms present for evaluation of one of these disorders as a function of hand dominance. Furthermore, the authors sought to evaluate, us-
The goals of this study were to (1) assess how frequently patients present for evaluation of common hand disorders in relation to hand dominance and (2) evaluate the effect of hand dominance on function in patients with these conditions. The authors hypothesized that (1) the majority of patients who seek evaluation would have a condition that affects the dominant hand, and (2) disability scores would be worse if the dominant hand is involved. They retrospectively reviewed the records of consecutive patients who presented for treatment to their institution with unilateral symptoms of 5 common disorders of the hand: carpal tunnel syndrome (CTS), De Quervain's tenosynovitis (DEQ), lateral epicondylitis (LE), hand osteoarthritis (OA), and trigger finger (TF). The authors assessed the effect of diagnosis and hand dominance on Disabilities of the Arm, Shoulder and Hand (DASH) scores. The study group comprised 1029 patients (379 men and 650 women) with a mean age of 59.5 years. Ninety percent were right-hand dominant. The dominant and nondominant hands were affected with relatively equal frequency for CTS, DEQ, OA, and TF (range, 45%-53%). Patients with LE had a significantly higher incidence of dominant hand involvement. Men had lower DASH scores than women by an average of 7.9 points, and DASH scores were significantly but slightly higher for the overall group (3.2 points) when the dominant side was affected. Men with LE and women with TF and OA had significantly higher DASH scores when their dominant extremity was affected. Common hand disorders such as CTS, DEQ, OA, and TF affect the dominant and nondominant hands in roughly equivalent proportions, whereas LE is more common on the dominant side. Dominant hand involvement results in significantly worse DASH scores, although the magnitude of this is relatively small. Women have significantly higher DASH scores than men for the conditions evaluated. [Orthopedics.] ing a validated functional scoring system, the effect of hand dominance on patientrated dysfunction in patients with these conditions. The authors hypothesized that (1) the majority of patients who seek evaluation for unilateral symptoms would have a condition that affects the dominant hand and (2) patient self-reported disability scores would be higher in patients if the dominant hand was involved.
Materials and Methods
The authors retrospectively reviewed their institution's database for records of consecutive patients who presented to their institution for treatment of 5 common disorders of the hand between January 2011 and March 2014. Institutional review board approval was obtained prior to data collection. The treating physicians were 10 fellowship-trained orthopedic hand surgeons. Patients were identified with the use of International Classification of Diseases, Ninth Revision (ICD-9) codes for carpal tunnel syndrome (354.0), De Quervain's tenosynovitis (727.04), lateral epicondylitis (726.32), hand osteoarthritis (715.14), or stenosing tenosynovitis of the fingers or thumb (trigger finger; 727.03). Data elicited from the patients' records included demographics, side affected, hand dominance, and Disabilities of the Arm, Shoulder and Hand (DASH) scores. Patients with any other associated or concomitant conditions, prior history of extremity injury or surgery, incomplete DASH scores, and bilateral disease were excluded from the study.
Linear regression was performed to estimate the effect of diagnosis and hand dominance on DASH scores; an interaction term was included to allow diagnoses to have differential effects on dominant and nondominant hands post-hoc. The study was powered for 5 t tests, with an adjusted P value threshold for multiple tests of .05/5=1, assuming 80% power, and an effect size where the difference between means is 50% of the standard deviation within groups.
results
The study group comprised 1029 patients (379 men and 650 women) with a mean age of 59.5±13.5 years. Overall, 90% of the patient population was righthand dominant. Patients with TF were statistically older than those with the remaining diagnoses (P<.05). Despite hand dominance, the right and left extremities were affected evenly, without significant differences for CTS, DEQ, OA, and TF for both men and women (range, 45%-53%). Men and women with LE had a significantly higher incidence of dominant hand involvement compared with the rest of the diagnoses (60%; P<.0001; Table 1 ).
Average DASH score for the group was 35.8±19.2. Collectively, men had generally lower DASH scores than women (by an average of 7.9 points; 95% confidence interval [CI], 10.2 to 5.4), a difference that was statistically significant (P<.0001). The statistically lower DASH scores in men remained for all diagnoses except DEQ, where, although lower for male patients, the differences between sexes were not statistically different (average, 2.4 points; 95% CI, 8.7 to 3.9; Table 2 ).
Disabilities of the Arm, Shoulder and Hand scores were slightly higher for the overall group (average, 3.2 points) when the dominant side was affected, a difference that was statistically significant (P=.008). These small differences remained similar between diagnoses when both sex and dominance were considered (Table 3) . Men with LE had significantly higher DASH scores when their dominant extremity was affected (average, 8.2; P=.02). Similarly, women had significantly higher DASH scores when their There were no significant differences in DASH scores between patients who were right-handed (DASH=37.35) or lefthanded (DASH=36.14) when their dominant extremities were involved (95% CI, -5.3 to 5.1).
discussion
There is a belief among many patients (and some medical practitioners) that musculoskeletal conditions affecting the hand such as CTS, DEQ, LE, OA, and TF should have a predilection for occurring in the dominant extremity. Although these disorders are most often idiopathic in nature, in part this belief may be due to the common misperception regarding the influence of overuse on their development. In the case of degenerative conditions, such as OA in particular, it stands to reason that the extremity that is used more frequently should experience more articular wear and greater symptomatology. However, in clinical practice, the relationship between hand dominance and the development of these disorders is not consistent.
Few other studies have examined the relationship between hand dominance and these disorders. In a population-based study, Shiri et al 3 reported that LE was more common in the dominant arms of both men and women. The prevalence of CTS did not differ based on hand dominance. The effect of these disorders on function was not assessed. Several other investigations have examined the relationship between hand dominance and grip strength. [4] [5] [6] These data have generally indicated that right-handed people are more consistently stronger on the dominant side, whereas people who are left-handed have more variability in this regard. The current authors found no differences in DASH scores between right-and lefthand-dominant patients when the dominant side was affected. They also found no differences in patient-reported disability as a function of patient age.
There was a statistically significant difference in DASH scores when the dominant side was affected compared with the nondominant side; disability was greater when the dominant hand was involved. However, when examining each disorder individually, disability was less closely related to hand dominance. Statistically significant differences in DASH scores were found only in women with dominantsided TF or OA or men with dominantsided LE. Although these differences were statistically significant, the magnitude of these differences was fairly small. This study's findings relating statistically higher patient-reported dysfunction in women are similar to those of previous investigations evaluating the role of sex in pain levels and functional scores before and after total knee arthroplasty. 7 The current authors found that, for all conditions except DEQ, men had significantly lower DASH scores than women. For both TF and OA, these differences were greater than 10 points (men reported lower dysfunction due to TF and OA than women). This may be due to differences in pain tolerance between sexes or to psychosocial variables, including the extent to which men and women differ in how vocal they are about their complaints. There was a statistically significant difference in DASH scores for women when TF and OA involved their dominant hand, although the magnitude of this difference was small. Because women seem to be more limited by TF and OA in their dominant hand, they may be more likely to seek evaluation. The vast majority of patients (90%) who presented for evaluation were righthanded. This is in agreement with previous investigations regarding the prevalence of hand dominance in the general population. 8 Despite finding that the overwhelming majority of patients were right-hand dominant, and contrary to the authors' hypothesis, CTS, DEQ, OA, and TF were equally distributed between dominant and nondominant hands. However, LE was seen more frequently in the dominant hand for both men and women, although the proportion was still rather low (60/40 dominant/nondominant).
There was also a statistically significant difference in DASH scores for men when the dominant hand was affected by LE. It is not clear why this would be the case. This trend was not seen in women, but men may be more likely to have laborintensive jobs in which they are less able to compensate with their nondominant hand.
2
There are several limitations to this study. First, the study is retrospective. Also, because the DASH score is a patient-completed outcome questionnaire and may correlate with pain levels, a patient's pain tolerance may affect an individual score. 9 More than 1000 patients were studied, which should help compensate for this deficit. In addition, although differences were found in DASH scores, it is difficult to establish the minimally important clinical difference for DASH scores between patients. Although the minimally important clinical difference for the DASH score has been established to be approximately 10 points, these differences have been calculated within each patient (eg, before and after a therapeutic intervention). 10 The minimally important clinical difference for DASH scores between individual patients is currently not known. Finally, this study is based on patients who presented to a hand surgeon's office for evaluation. This may not be a true reflection of the prevalence or effect of these conditions in the population at large because there is some self-selection based on who schedules an appointment. This is true of most clinical studies.
conclusion
Many common upper extremity conditions affect the dominant and nondominant limbs of patients in roughly equivalent proportions. Although the effect on functional scores of having one of these conditions varies somewhat on a statistical basis, from a clinical standpoint there is little difference, regardless of whether the dominant or nondominant extremity is affected or whether males or females are affected. The exceptions to this may be TF and OA for women and LE for men, particularly when the dominant hand is involved, but even these differences in DASH scores are small. Based on these results, the authors tell their patients that it is not unusual for these conditions to affect their nondominant extremity. They reassure patients that they are unlikely to be substantially more limited functionally even if the dominant hand is affected. 
